Potassium depletion and acid-base transporters in rat kidney: differential effect of hypophysectomy.
Potassium depletion is involved in the pathophysiology of metabolic alkalosis. In the present study, the expression of renal acid-base transporters that are involved in HCO3- reabsorption was studied in potassium depletion. Rats fed potassium-deficient (KD) diet developed significant hypokalemia at 14 days (serum K+ 1.9 +/- 0.2 in KD vs. 4.2 +/- 0.2 meq/l in control, P < 0.01) but not at 6 days (3.8 +/- 0.3 in KD vs. 4.1 +/- 0.3 meq/l in control, P > 0.05). Kidney mRNA for colonic H(+)-K(+)-adenosinetriphosphatase (H(+)-K(+)-ATPase, cHKA) increased by approximately 3- and 11-fold at 6 and 14 days of KD diet, respectively, indicating that increased expression preceded the onset of hypokalemia. The expression of Na+/H+ exchanger 3 (NHE-3) mRNA and its cognate protein remained unchanged at 6 and 14 days of KD diet. The mRNA levels for NHE-1, NHE-2, and NHE-4 also remained unchanged at 6 and 14 days of KD diet. Hypophysectomized (HPX) rats fed KD diet for 14 days developed similar hypokalemia. However, the expression of cHKA mRNA in the kidney was decreased by approximately 80% in potassium-depleted (HPX+KD) rats (P < 0.01 vs. KD only). Hypophysectomy did not affect the mRNA levels for either gastric H(+)-K(+)-ATPase (gHKA) or NHE isoforms in KD animals. Thus potassium depletion increases expression of cHKA in the kidney but not that of gHKA or NHE isoforms. The signal for this increase appears to precede hypokalemia. Furthermore, the data suggest that pituitary hormone(s) plays an important and novel role in the regulation of cHKA.